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(54) HHCTFyMEHT JWH XOJlOHHOfl PA3JIAW TPYB 



1 

H3o0pBTCHHe oiHoaiTCJi k MewujooAptOcmcc, 
npejmataYHO una o6pafloncn oraepcntft » tpy- 
Gax n moxbt Cam xcnonuoBaso ixpn okoito- 
Tenutoi otiprioncc minioispvKcxKX oT»epcnct 
TpyO 01a rrapo-imeBMO- r rwhutomx arra- 
nt* motoaom awJwpMmnoKHore npoTanoaiou 

(HOpHOBBlOU). 

UaBBcren imcrpyMewT tun pa3jD<m xpy«, co- 
Aapaatimft cryncfwaTyw onptaicy c Hanptcco- 

BBHMMMM HI HOC A£tjK>pMHp)TOtIDtMJI KOTttHtMH, 

Bi oca onptBKH BbinojiHem mumKiipmecKaA 
ptCToqxa. a ctchxm onpaBKM - puDOJimwe 
oiBcpcrtm, hj Topmx iconea - ptxnujiMiue 
iu3ki t cooCuawmwccJi c oTBcpcnwMa onpaBKH. 
HjicrpyKCHT cHaoxeH CHcreMoft nofliw pafawft 
XMUKocm b o6pa30BaHHwe OTBcpcnuiMJi a naaa- 

MX KIHAJIM (1]. 

Piaaenirrem>Hon cm&3icoh Me*ny noBepxHocn>» 

tpytiu h pa6owMK kohmxbmm npn pa6ore 5to- 

ro imcrpyMCHTa mnneica napoBow cnon t oS 

ymzywxwMC* b pciyjuTaic Harpeea pa6o^M 

BOUXKOCTM B nOHOCTH HHCTpyMCHT3 AO TCMTie- 

patypbi ifapon6pa3oaaHMfl. om pafarraer tojti>ko 
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mo npcflBipHicjaHO HarpcroMy no tcMnepaxypM 
ropmcro fle+opMHpoaaHH* Meranna rpytbu 

HcnocraiKOM, noro HHCTpyMCHia snnxcica 
to, wo Ana nonroTOBKH k pa6ore oh Tpeoy- 
er 5tpaiDcH paotweH *jwxocti>» nojiocm a 

5 npeitBapinrenhHoft pa3aa<oi aaxoonoro kohu* 
rpyobu Ha Buxonc id Tpyou nocnc oxoira- 
HKa npowcca paarura HHcrpyMein HarpcBaeTca 
no TeMnepatypw bmuc napoo6pa30Baiow pa6o- 
icft 3WWKOCW, «no DW3MBacT onpenencHHbic 

10 Hcynoocraa up* iKcnnyaiauHH. TowocTb o6pa- 

6bnCM OTBCpCTItfl TaKHM HHCTpyMC HTOM HCBbh- 

coKaa. 

lien* H3o6pcTeHMH - noBWUicHMc icaiecTBa 
o<5pa6oncH. 

15 nocTasJieHnaa uem. AocrMracTca tcm, hto h> 
BecTHuii HHCTpyMCHT, concpxaiuHM nonyw on- 
pafiKy c HacajiccHHWMH Ha Hee ne(J>opMHpyio 

IUHMB 3 JIC MCHTaMH . B CTCHK8X KOTODOH BWnOrt- 

hcku panwamnbic otbcdctwi, a Ha Topuax 
20 ne<J>opMHpyiouiHx jjicMCHTOB, o6pamcHHbn< ohhh 
k npyroNfy, - panHanbHbic na3bi f a TaK)Ke ho 
To«oonc pa6oqcH xhakocth ojih noaa'w cc b 
o6pa30BBHH>ic OTBCpCTHflMrt h na^aMM icaiianbi. 
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cHatixeH cmohtm poB3inrMM b pacTcvixe cmpaB- 
km c BOSMnxnomio occBoro ncpeM-uicHHH no 
m>iM uttokom c nopumcM. Ka HapyoKHofi no 
BcpxHOCTM KOToporo BbmonHCHa KO/TbucBaJi npo- 
Towa, cociiHHCHHaji c nojiocibio UiTOKa H C 5 

OAintM H3 paAHaJTbHblX OTBCDCTHH OnpaBKH, 8 

nonocTb uiTOKa coeromeHa c hciotohkom pa6o- 

qCM *HAKOCTH, B K3WCTBC K0T0DOH HCn0JIb3Cr 
BaHa CMa3MBaK)lU3Jl 3Ot0KOCTb. 

Ila icpTc*e noK33aH o6uikh bha npcmiarae- 10 
Moro HHCTpyMCHTa, pa3pe3, 

MHCTpyMCHT conepacrrr KopnyoonpaBKy 1, no 
och onpaBKH BbmonwcHO ujumimpinecKoe ot- 
Bcpcme c paaMeiueHHbiM b hcm nonBiraorbiM 
*3ncMCHtoM - nojiwM unoKOM 2 c nopiiiHeM, |5 

BbmOHHCHHblM 3300HO CO UTTOKOM. Ha IlOpUJ- 

hc Bbmo/riicHa KonbueBaa nporowa 0, cocah- 
iieiniaa c noJiocrwo ^ nrroKa. B crcHxax orl- 
paDKH npcT^ycMOTpeHM pa£Hajn>m>!e otbcoctiw 
a xuw nonBona cmuoihoh aomKOcni k na33M w 
6 iia topiux ne<J>opMnpyToiuHx 3neMCHT0B 3. 

UJtOK, yCTaHOBHCHHMH C B03MOXH0CTbK> bo> 

BpaTHo-nocrynaTCJibHoro j&Hwem* b nonocxw 
onpaBKH ornocHTcnbHO pajwanbRbrx oTBepcnrii 
b crcincax, npcJicAOBaicnbHo pacnpcncjwcT no- J5 

TOK CMa30HH0K 3KHJTKOCTH K 3QH3M OOjttOOTXH. 

Pa6o«mc 3ncMCHtw 3 c yBCJwmBawwHMHCH 
k Bbixofly UMaMCTpaMH nocaxcHM Ha wunmsir 
pHMecxyw ■bcti onpaBKH, iuiothoc npHxanie 
apyr k flpyry paooinx djicmchtob h ynepucarac^ 
hx d raxoM coctohhmh o6ecnc<otBaeTCJi raftKofi 
4, HaBiitrotBaiomeHCfl na nepenHww qacr* orv 
paBKH. 

Pa6ory HBCTpyMCHTa mojkho npocncmm* Ha 

rrpHMCOC 06pa60TKH OTBCpCTHH KHaMCTpOM 

70*°' f *MM npn npoTHnreaHHH wotobkh H3 rpy" 
6bi c KHaMCTpoM oTBcpcnw 67 mm h Tonmw- 

HOH CTCHXH 10,5 MM, MaTCpHa/1 - UHpKOHHft- 

HHodHeBbm eruoB MapKH 3-125. 

06pa6drxa npoH3Bon>rrc* Ha BcpTKKanbHOM 
npccce MOflCJiR n-63x) c ycwoieM 100 tc m 

MHCTpyMCHT 33KpcnJWCTCH B BCpXHCH TpaBCp- 

oc npecca, oTBepcme & Tpy6e pasaawr ra 
pa3Mcp 70 +0 ' fl &M c HaoopoM paooro 3jicmch- 

TOB £ HapyJKHMMH flHBMCTpaMB COOTBCTCTBCRHO: 

67,50; 68.75,7035; 70,55; 70.06 ♦ 70,08 mm. 4$ 
npH o6pa6oncc HapyttHhra jjju&Mevp Tpy6w yBe- 
mromacTCH ao 90 mm, ynpyra* ycanxa coctafl- 
jwct 0,47 - 0,52 mm, Bcmroma ynpoTOCHHO- 
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ro cnoa - 1000 1100 mkm. Hpn ABH*e- 
hmh HHCTpyMCHTa biih3 npH no/utone k Bcpx- 
HeMy Topuy 3aroT0BKH 5 b uttok nocTynacT 

CMa30HIiaH >KHAKOCTb (M3CH0 HHAy CT pM 3JI bHOC 

20-30), KOTopan HanpaB/weTC* Mepc3 panHajn>r 
in>ie otbcdctkh b onpaBKC k paxtHajTbHbiM na- 
3aM Ha Topuax ncpBoro fle^opMHpywwero 
3ncM6HTa« FlpH nocjieayiomeM abh)«chhh HHCTpy- 

MCHT3 BHH3, IUTOK nepCMCUiaCTCH BBCpX H 

nocjicnoBaTCHbHO pacnp^flenflei cMaaowyw Jioyv 
KOCTb k Ae<t>opMnpyiomHM sneMeHTaM. IlpH o6- 
paTHOM xoae HHCTpyMCHTa ujtok B03BpaniacTcn 

B HHJKHCe RCXOHHOC nOHOXCCHHe, fleTaJTb H3BJ10- 

KacTCH H3 onopnoro craKaHa h mncn noBTopH- 

CTCK. 

3 K OHOMHMC C KHH* 3<|xJ>CKT OT HCnOJTb30BaHHil 

npconaracMoro HHCTpyMCHTa npn H3roTOB jtckhh 
KOMiuicKTa neTiJieH na annapaT cocTaflJWCT 
50 Tbic py6. 3a cqeT yMeHbuic hhh npimycKOB 
npn oKOOTaTcnbHOH o5pa6oncc H 33MCHM one- 

pa UHH paCTOTXH OTBCDCTHH Ha flC(|>OpMaUHOH- 
HOC npOTHrHBaHHC 6C3 CRHTRH MCTaJ1Ha« 



OopMyiia H306pCTCHHH 

MHCTpyMCHT Afifl xojiohhoh pasnavi Tpy6, coacp- 
yKzumft nojtyw onpaBKy c HacaxcHHbrMH Ha nee flc* 

4K)pMHpyTOUOTMH 371CMCHT3MH, B CTCHKaX KOTO- 
pOH BbflTOJTHCHbl paflHaJTbHWC OTBCDCTHil, 8 Ha 

Topuax Ae<i>opMHpyiot]iHx dhcmchtob, o6pamcH- 
Hbtx ohhh k apyroMy - pajwajTbHwe na3W, a 
Taxace hctotooc pa6o«icH jkhjucocth zuw nona- 
qn te b o6pa3o&aHHbie otbcdctrhmh h nasaMH 
xanajTbi, oTiiHiaiomn h"c h tcm, 
tno, c ucntfo noBMiucHWi KaqccTBa o6pa6oTKH, 

OH CHa6^CCH CMOHTH pOB a HHMM B tlOTIOCTH OBr 
paBKH C BO3MOXHOCTbl0 OCCBOro nepCMCUiCHJU! 
nOAblM UTTOKOM C nOpUIHCM, H3 HapjHKHOH W> 

BcpxHOCTH KOtoporo BbmojiHCHa KOJTbucBaji npo» 
To<oca, coCHHHeHHaH c nonocrbw unoKa h c 

OOTfHM H3 paAHaJTbKblX OTBCpCTHH, a nOXIOCTb 

uiTOKa cocnHHCHa c hctowhkom pa6oicfi xzui- 
kocth, b Kanccm KOTODOH HCnOHb30BaHa CM3- 
3bIB8IOIUa>I )KHAKOCTb. 

MCTOWHKH HH(J)OpMaUHH, 
npHHHTbIC BO BHHM8HHC npH DKCnCpTH3C 

1. Abtopckoc CBHjjCTenbCTBo CCCP 614862, 
kh. B 21 D 41/02, 1 3.1 4.76 (npoTomn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves h on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 jim. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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